Laser Doppler flowmetry in non-human primate stroke studies: model refinement for pre-clinical development of cerebroprotective strategies.
Safety, feasibility, and efficacy trials in non-human primate stroke models are essential to the evaluation of experimental therapies and their translation to humans. Although Laser Doppler Flowmetry has been successfully employed in rodent stroke to continuously monitor cerebral blood flow, it has not been applied in primate studies. This investigation examined the utility of Laser Doppler Flowmetry in refining an existing baboon model of cerebral ischemia/reperfusion. Continuous Laser Doppler Flowmetry monitoring was used, in non-human primates, to document local cerebral blood flow before, during, and after middle cerebral artery territory occlusion. In each baboon (n = 7) a single Doppler probe was placed into the left frontal cortex through a precoronal burr hole. Correlations between Laser Doppler Flowmetry values and latencies to Motor Evoked Potential dropout were compared using a linear regression model. Placement of the Laser Doppler probe was easily accomplished in all animals. Laser Doppler Flowmetry tracings accurately documented blood flow changes that occurred with each technical manipulation during the procedure. Laser Doppler confirmed decreased perfusion that coincided both regionally and temporally with vessel occlusion. Depth of ischemia as measured by Laser Doppler Flowmetry was associated with Motor Evoked Potential dropout latencies for individual animals. Continuous, single probe Laser Doppler Flowmetry is a reliable method of documenting perfusion changes following middle cerebral artery territory occlusion in a baboon model of reperfused stroke. This advanced intraoperative monitoring technique may lead to more accurate evaluation of acute stroke therapies in pre-clinical trials.